Purpose This study assessed the levels of depressive symptomatology in African-American women with breast cancer compared to those of women without breast cancer and examined demographic, psychosocial, and clinical factors correlated with depression. Methods A total of 152 African-American women were recruited from Washington, DC and surrounding suburbs. Breast cancer patients (n=76 cases) were recruited from a health care center and women without cancer were recruited from health fairs (n=76 comparison). We assessed depression, psychosocial variables (ego strength and social support), and sociodemographic factors from in-person interviews. Stage and clinical factors were abstracted from medical records. Independent sample t test, chi square test, analyses of variance, and multiple regression models were used to identify differences in depression and correlates of depression among the cases and comparison groups. Results Women with breast cancer reported significantly greater levels of depression (m=11.5, SD=5.0) than women without breast cancer (m=3.9, SD=3.8) (p<0.001). Higher cancer stage (beta=0.91) and higher age (beta=0.11) were associated with depression in the breast patients, explaining 84 % of the variance. In the comparison group, ego strength and tangible support were inversely associated with depressive symptoms, accounting for 32 % of the variance. Conclusions Women with more advanced disease may require interdisciplinary approaches to cancer care (i.e., caring for the whole person). Implications for Cancer Survivors Depression is often underrecognized and undertreated in African-American breast cancer patients. Understanding the factors related to depression is necessary to integrate psychosocial needs to routine cancer care to improve survivors' quality of life.
Introduction
Breast cancer is the leading cancer diagnosed in AfricanAmerican women and is the second leading cause of cancer death [1] . Furthermore, African-American women have the highest age-adjusted rates of breast cancer mortality [1, 2] . A diagnosis of breast cancer can cause varying degrees of psychological distress among women and oftentimes there is the potential for future mental health issues and reduced quality of life if it is unresolved [3, 4] . Furthermore, depression in breast cancer patients has been related to lower medication treatment adherence and higher mortality rates [5] [6] [7] . Despite depression's detrimental impact in breast cancer prognosis, this condition is rarely recognized and treated [7] . Thus, identification of factors that are related to depression among women with breast cancer is important to help clinicians address and integrate psychosocial needs into routine cancer care, as recommended by the New Quality Standard [8] . This endeavor is especially important for African-American breast cancer patients who face a worse prognosis after diagnosis than other racial and ethnic groups and who are understudied compared to their White counterparts [9] .
There is some evidence to suggest that depression prevalence may vary by race and ethnicity though data are equivocal and research in this area has been scarce [10] [11] [12] . A woman's response to her diagnosis is complex and may be the result of interaction of several factors including her internal capacities as well as her interactions with others. Therefore, consequences of negative life events, such as breast cancer, may differ between African-American and White women.
A woman's psychosocial response to breast cancer diagnosis has been examined, for the most part, through administration of personality inventories and structured clinical interviews. However, limited empirical data exist that assess the level of depression symptoms in African-American women with breast cancer or whether these rates are similar to African-American women in the general community without breast cancer. The need for attention to mental health concerns of African-American women has been noted in qualitative studies [13] but specific aspects are lacking such as examination of ego strength and the role of social support in mediating depression. Therefore, it is important to investigate African-American women's psychological response to breast cancer status. This will provide a better understanding of the correlates of depressive symptoms in this group, which may help to reduce disparities in cancer outcomes.
Existing studies have not examined the role that specific personality traits such as ego strength play in the manifestation of depressive symptomatology in response to breast cancer diagnosis in African-American women. Ego strength, a concept widely examined in the field of psychology, has been defined as a measure of the "internal psychological equipment or capacities that an individual brings to his or her interactions with others and with the social environment" [14, p. 70] . Because therapists and researchers have utilized ego strength to predict psychological adjustment and the success of patients in psychotherapy [15] [16] [17] , it seems prudent to examine whether different levels of ego strength can assist in predicting the development of depressive symptoms in African-American breast cancer patients.
Another important element related to the psychological response to breast cancer diagnosis is social support. Social support often functions as a buffer from negative psychological reactions to both mental and physical illness [18] . Several investigators have examined the valuable role that social support plays in assisting breast cancer patients' adjustment to diagnosis [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] and have demonstrated an association between social support and depression among patients with the disease. Researchers have also found that perceived adequacy of support is a positive predictor of psychological outcome and response to breast cancer diagnosis [21, [30] [31] [32] . Some studies suggest that the dynamics of social support may vary by race. One study [21] found a race relationship between perceived social support and adjustment, and another study [33] showed that AfricanAmericans and White breast cancer patients tended to seek different sources of support.
The National Comprehensive Cancer Network [34] recommends that oncologists routinely assess distress in cancer patients yet there are scientific gaps in knowledge about the level of depressive symptomology in African-American women with breast cancer-particularly in comparison to women without breast cancer. Although Black women tend have an earlier age of onset of breast cancer compared to White women [35] , there is paucity of research with younger women (<50 years old). The current study begins to address some of these gaps by addressing the following: (1) what are the levels of depressive symptomatology in young African-American women with breast cancer? (2) does the level of depressive symptoms vary according to selected demographic factors (age, marital status, income level, occupation, education)? and (3) how much variance in depressive symptomatology is explained by ego strength, stage of breast cancer, and social support?
Methods

Design and study participants
Approval for this study was obtained from the Institutional Review Board of the NIH, Georgetown University Medical Center, and Howard University. This study compared depression in women diagnosed with breast cancer to those in the general community. The study focused on women between the age of 40 and 50 to capture women that were old enough to have mammography recommended and also to account for the fact that African-American women tend to have an earlier onset of breast cancer yet younger breast cancer patients are underrepresented in the literature. Breast cancer cases were eligible if they were: African-American between 40 and 50 years old, diagnosed with breast cancer within 12 months of data collection, not currently being treated for depression, and not currently engaged in abuse of illicit drugs. Breast cancer cases (stages I-IV) were identified from pathology reports in a location hospital registry; 100 patients were mailed invitation letters from their physician and contacted for participation, from which 76 % agreed to join the study. A comparison group of women (n=76) were recruited from health fairs which were geared to provide cancer screening services to residents in the Washington, DC Metropolitan Area. Women were eligible for the comparison group if they were African-American between 40 and 50 years old, reported having had a mammogram within the last year with benign results, and not being treated for depression or a mental illness. Women recruited from health fairs scheduled an in-person interview with the research assistant. All recruited participants were consented by a trained research assistant at university study offices where participants completed a self-administered survey which took approximately 90 min to complete [36] . No monetary incentives were provided.
Instruments
The outcome variable was depressive symptomatology and major predictor variables were ego strength, social support, stage of breast cancer, and demographic factors.
Outcome measure The Beck Depression Inventory-Short Form was used to assess depression symptomatology. This tool is widely used and includes 13 items that assess the severity of current affective, motivational, and behavioral symptoms of depression in psychiatrically diagnosed patients and in normal populations (alpha range 0.74 to 0.95) [37, 38] . In the current study alpha=0.89. Each item consists of a list of four statements organized in increasing severity about a particular symptom of depression and a 9-10 cutoff point is suggested for medical patients [39] .
Predictors The Barron's Ego Strength Scale (MMPI-2) includes 52 items that measure aspects of effective functioning, adaptability, and personal resourcefulness. The scale has demonstrated good reliability (alpha=0.66) [40] , also in this study (alpha=0.70). Emotional and tangible support from networks was measured using the Norbeck Social Support Questionnaire (NSSQ). NSSQ assesses structural properties (e.g., size of the network) and functional properties (emotional and tangible support). Respondents answer questions regarding: (1) a list of significant people in one's life, (2) length of association and frequency of contact with these individuals, (3) the degree to which each person provides emotional and tangible support, and (4) recent losses of supportive relationships. At least three scores are yielded from the NSSQ: a total functional score, a total network score, and a total loss score. Reported internal consistency Cronbach's alpha coefficients for the Norbeck Social Questionnaire range from 0.89 to 0.98 [41, 42] . In this study, Cronbach's alpha coefficient was 0.93.
Other variables included on the survey were age, marital status, income level, occupation, education, family history of breast cancer (yes vs. no). Breast cancer (from stage I to stage IV) was captured for breast cancer patients.
Statistical analysis
Descriptive statistics were used to describe sample characteristics of the study participants. Independent sample t test, chi square test, and analyses of variance were used to examine whether depression symptoms varied by the various groups. Post hoc procedures were performed for pairwise comparisons. Two multiple regression models (with a stepwise selection method) were fit to the data to identify correlates of depression symptoms among women with breast cancer and among disease-free women. Coefficient of determination (R 2 ) was reported to estimate the amount of variation in depression symptoms scale explained by the explanatory variables in the model. All data analysis was conducted using SAS.
Results
Sample characteristics
The sample consisted of 152 African-American women between the ages of 40 and 50 years, with a mean age of 44.0 (SD=3.11). Both women with breast cancer and those in the comparison group had a fairly high level of education, with 55.3 and 72.6 %, respectively, having some college education or higher. Similarity, 48.7 and 53.9 %, respectively, were employed in professional positions. Table 1 provides additional demographic information. No significant differences (p>0.05) between cases and comparison groups were found in demographic variables (marital status, income, occupation, and education).
As expected, depression was statistically higher in cases (mean=11.5, SD=5.0) than in the comparison group (mean =3.9, SD=3.8). Additionally, total functioning (t 150df =2.26) was significantly lower among cases compared to the comparison group (t 150df =4.04, p<0.001) ( Tables 3 and 4 display results from the stepwise multiple regression analyses. Among breast cancer cases, stage of disease and age were positively related to depression. Both factors were the only independent predictors of depression and explained 84 % of the variance. Among women in the comparison group, ego strength and tangible support were independent negative predictors of depressive symptoms explaining 32 % of the variance.
Discussion
To our knowledge, this is among the first studies to compare levels of depressive symptomatology in African-American women with and without breast cancer while examining the impact of internal characteristics and social support. We found that African-American women with breast cancer reported greater levels of depression than women without cancer from community settings and rates in this group were higher than found in a recent study of mostly White breast cancer patients using the same screening tool (e.g., BDI) [43] . We also found that women with breast cancer reported lower levels of functioning compared to women without cancer. These findings underscore the importance of recent guidelines to screen routinely for psychological morbidity in breast cancer patients. Compared to their White counterparts, relatively little is known about adaptation in African-American survivors. While previous research demonstrated that individuals with cancer have greater levels of psychiatric illness, especially depression when compared to the general population [44] [45] [46] [47] [48] [49] , we have now expanded this knowledge to African-American breast cancer survivors.
We found that breast cancer stage and age were independently associated with depressive symptoms in AfricanAmerican woman with breast cancer accounting for a significant amount of the explained variance. Our finding that older age was associated with higher levels of depression is contrary to some reports that examined anxiety and depression and found that depression and anxiety were higher in younger African-American women [50] . One explanation for this difference may be that the current study had a more The scores on the ego strength range from 0 to 52; the Depression scale range from 0 to 39. The range of scores on the other variables varies since they were able to cite as many individuals as they wanted in their list of networks narrow age range and thus did not allow for comparisons between very young or very old African-American women. [51, 52] . Overall, the sample could be regarded as "younger" in general since participants were ≤50 years of age, and data suggest that compared to older breast cancer survivors, younger survivors report more psychological problems and adjustment difficulties [53] . Our findings point to important implications for longterm well-being in African-American survivors because they are more likely to have an earlier age of onset of breast cancer compared to White women [35] . While there is limited empirical data regarding reasons for the depressive symptoms in African-American women, younger women may have more concerns about taking care of their children, future child-bearing, and sexuality than their older counterparts [53] [54] [55] . In addition to age, certain contextual factors may exacerbate these issues and increase vulnerability to depressive symptomatology in African-American women compared to their White counterparts such as financial barriers, lower socioeconomic status, and access to mental health services [56] . More information is needed about the particular problems and/or concerns of younger AfricanAmerican breast cancer patients as well as interventions to address these issues.
A higher stage of breast cancer was associated with higher levels of depressive symptoms, which have been reported in other populations [57, 58] . These findings are consistent with previous research demonstrating relatively high levels of psychiatric distress (depression, anxiety) in patients with advanced stages of breast cancer [59, 60] . Fulton's study [59] examined 80 women diagnosed with advance stage breast cancer from initial diagnosis through a 16-month period in an effort to monitor levels of depression and anxiety along with identifying mood disturbance. When using cutoff scores on the Hospital Anxiety and Depression Scale, Fulton found that a relatively large proportion of the sample fell into the borderline and cases ranged for both depression (31 %) and anxiety (39 %). In contrast, a cross-sectional study conducted by Kissane and colleagues [60] found high rates of psychiatric distress (depression) and disturbances in a sample of 303 women with early-stage breast cancer. These studies, however, did not compare depressive symptoms across breast cancer stage.
A plausible explanation for the relationship between clinical stage and depression is that the clinical aspects of the disease (i.e., stage of cancer) may be more robust predictors of depression than psychosocial variables included in this study, thus not accounting for significant amounts of the explained variance. Although previous research has not specifically examined predictors of depression in AfricanAmerican women with breast cancer, ego strength and multi-dimensions of social support have been related to psychological adjustment to breast cancer [15, 16, 19, 61, 62] . The consistency of these findings across research designs and with different samples gives strength to the conclusion that associations exist between ego strength, social support, and depression. However, the fact that stage of breast cancer did emerge as the best predictor of depression in the present study underscores the important role that stage of disease plays in the psychological functioning of women within the sample.
While ego strength and the various social support variables seem to be nonsignificant predictors of depressive symptoms for women with breast cancer, ego strength and tangible support accounted for 32 % of the total explained variance in depressive symptoms in the comparison group. One possible explanation for the difference between the two groups (breast cancer and disease free) is that simply the clinical condition for breast cancer is more stable and robust predictor of depressive symptoms than intrapsychic characteristics of the individual (e.g., level of adaptability) and sociocultural factors (e.g., social support). However, an alternative explanation may be that other personality factors (e.g., distressed type D personality) that were not explored in this investigation could possibly predict depression. For example, research has shown that type D personality, also called distressed personality, has been linked with depression in other clinical populations (i.e., cardiac patients) [63] . Future studies in African-American patients that include measures of personality traits such as type D may be useful.
Another explanation of the lack of association between social support and depression in the breast cancer group may rely in the inadequacy of the instrument to capture all the relevant types of social support for this group. Current measures of social support have often been developed and validated in White middle class populations and might not include some types of social support deemed to be important for ethnic minorities or specific subpopulations, such as breast cancer patients [64] . For instance, in a qualitative study that explored perceptions and experiences of social support in African-American women with breast cancer, Hamilton and colleagues [64] found various types of emotional support (e.g., presence of others, engaging in distracting activities) and tangible support (e.g., offers of [41, 42] . Additionally, structural properties of the network included in the survey, such as the size of the network, might have a different impact on mental health than expected in breast cancer patients compared to the comparison group. For instance, Ashida and colleagues [20] found that for younger breast cancer women, a reduction of network size was associated with better psychological adjustment. Thus, further research to understand the impact of various types of social support in mental health for specific subpopulations is warranted. Therefore, it is important to emphasize that one should not discount the valuable role that personality characteristics of the individuals and the social support available to these individuals can play in the psychological functioning of women with breast cancer given the findings regarding the benefits social support and support groups. In addition to support groups, cancer providers have an important role of providing emotional and social support to women diagnosed with breast cancer [13] . Thus, future studies should examine health care interactions (e.g., patient-provider communication) and access barriers as other potential predictors of psychological morbidity in recently diagnosed patients [65, 66] .
While it is well noted that many African-American women have strong spiritual coping [10, 67] , this does not preclude the need for psychosocial support during cancer treatment. The stress and fear associated with the diagnosis of breast cancer may indeed trigger a depressive response or reaction. Additionally, it is likely that African-American breast cancer patients, especially those of lower socioeconomic status, encounter economic, as well as other barriers to cancer care [51] which has been shown to be associated with depressive symptomatology in other minority groups [58, 68] .
Currently, little is known about the mental health referral process for African-American women with breast cancer. However, limited data suggest that African-American women are less likely to seek and/or receive necessary mental health services than their White counterparts [65, 66, 69, 70] . Thus receipt of appropriate psychosocial assessments and mental health referral warrants attention for this group. Based on our data, greater efforts should be implemented to offer psychosocial support services especially to younger African-American women with breast cancer. Because comprehensive supportive care may not be readily available to all women with breast cancer, ensuring interdisciplinary collaborations between oncologists and mental health professionals is one practical step in this direction.
The study had certain limitations. Due to the crosssectional nature of the study, we cannot determine the causal direction of the association between depression symptoms and the predictors. Women were recruited in urban areas and eligible participants were between 40 and 50 years old; thus, results may not generalize to younger or older populations or to women that live in rural areas. We did not capture information about stage of treatment which prevented us from analyzing the impact that stage of treatment may have had on depression levels. Nevertheless, this study is among the first to compare cases and controls in African-American breast cancer patients adding to the paucity of empirical data about correlates of depression and on the internal consistency and reliability of the selected measures for the African-American female population. As such, this research begins to close the gaps in knowledge about the general psychological presentation of African-American women with breast cancer.
